ABSTRACT BACKGROUND: Trauma is the fifth leading cause of death in patients 65 years and older. This study is a comparison of results of Revised Trauma Score (RTS), Injury Severity Score (ISS), and Trauma and Injury Severity Score (TRISS) in prediction of mortality in cases of geriatric trauma.
and thirdly, post-trauma outcomes have shown that results of injury are substantially worse for the elderly than for younger patients. [3, 7, 8] According to previous studies, trauma accounts for about 28% of mortality in geriatric patients, while mortality rate has been estimated at 12% of total trauma population. [9] The phenomenon of population aging has started in Iran, too. Although the population is still relatively young, it is predicted that the elderly population will double in less than 20 years. [10] Trauma is the fifth leading cause of death in people 65 years and older. [7, 9, 11] Elderly trauma patients are hospitalized for a longer period, pay higher hospital costs, and often require an extended period of rehabilitation. These patients also have higher rates of post-trauma complications that contribute to worse outcomes. [9] However, outcomes of major trauma can be minimized through pre-hospital admission measures. [12, 13] To study the outcomes of trauma, accurate and reliable methodological tools are required for appropriate scoring of severity and outcome prediction. [14] [15] [16] [17] [18] Statistical scores for predicting outcomes can be divided into
INTRODUCTION
The world population is aging. [1] It is expected that the elderly population will double and triple in developed and developing countries by 2050, respectively. [2] Geriatric trauma is a significant issue for healthcare systems, as the size of elderly population is already growing. [3] [4] [5] Secondly, greater activity and mobility in their lifestyle puts them at serious risk, [3, 6] ORIGINAL ARTICLE Ulus Travma Acil Cerrahi Derg, November 2016, Vol. 22, No. 6
Yousefzadeh-Chabok et al. Comparison of RTS, ISS and TRISS for mortality prediction in elderly trauma patients 3 categories: anatomical scores, physiological scores, or a combination of the 2. [18] Trauma and Injury Severity Score (TRISS), Revised Trauma Score (RTS), and Injury Severity Score (ISS) are scoring systems used to assist in clinical decision-making and to aid physicians in initial evaluation of trauma. ISS is an anatomical score and independent predictor of death that is mostly used for patients with multiple injuries. [19] RTS is a physiological score for predicting in-hospital mortality and outcome of traumatic patients. [20] TRISS uses a combination of both physiological and anatomical injury severity scores (ISS and RTS) as well as patient age to predict post-trauma survival. [16] Trauma scoring systems are key indicators used to identify adverse outcomes within first hours of admission and predict outcomes of elderly patients.
This study examined outcomes of trauma and relationship to ISS, RTS, and TRISS scores with underlying variables such as morbidity and mortality rates. This study was an effort to identify the best scoring system to apply for prompt and appropriate therapeutic approach with geriatric patients.
MATERIALS AND METHODS
This is a cross-sectional study conducted on 352 elderly trauma patients who were admitted to emergency ward of Pour-Sina Hospital of Rasht (Guilan Province, Iran) between 2010 and 2011. Data collection tool was a checklist, which included demographic information, site, and type of injury, initial assessment of patient (vital signs), and scoring tables for calculation of ISS, RTS, and TRISS. To calculate ISS, 3 most injured organs were evaluated. Square values of 3 highest Abbreviated Injury Scale scores in different areas of body were used. RTS is calculated based on Glasgow Coma Scale, systolic blood pressure, and respiratory rate, according to effect coefficient determined by logistic regression model. TRISS is obtained based on physiological and anatomical status of patient on admission and patient age according to the following formula: β i =β 1 +β 2 (RTS)+β 3 (ISS)+β 4 (AGE), where βi is regression coefficient. In this score, probability of patient survival (Ps) is calculated using logistic function . To compare ISS, RTS, and TRISS in terms of mortality prediction accuracy, Kolmogorov-Smirnov test was used to examine normality distribution. Mann-Whitney test was employed to compare distribution of values for ISS, RTS, and TRISS in survivors and nonsurvivors. Finally, they were compared in terms of specificity, sensitivity, and cut-off points based on receiver operating characteristic curve (ROC) associated with prognosis of patients using SPSS software (version 18; SPSS Inc., Chicago, IL, USA).
RESULTS
This study was conducted using records of 352 elderly trauma patients. Of the total, 46.6% were women (n=164) and 53.4% were men (n=188). Mean age of patients was 71.55±8.07 years (range: 60-100 years). Mean age of female and male patients was 72.7 years (±8.24 years) and 70.55 years (±7.79 years), respectively. Most common mechanism of trauma was road traffic accident (53.7%), followed by fall (41.5%). Overall, 96.6% (n=340) and 3.4% (n=12) of total trauma cases were blunt and penetrating, respectively. Most common injured organs were upper and lower extremities (93.5%; n=329), followed by head and neck (37.8%; n=133) ( Figure 1 ).
Of total 352 patients, 303 patients (86.1%) recovered after treatment in hospital and 49 patients (13.9%) died.
Results indicated that all 3 indices followed a normal distribution (p>0.05) in non-survivor group, while distribution of survivors was not normal (p<0.001).
Numerical values were used to calculate mean and comparison between survivors and non-survivors. Mean ISS, RTS, and TRISS of both survivors and non-survivors are presented in Table 1 .
As can be seen in Table 1 , mean ISS was higher for non-surviving elderly patients than survivors. It was determined that means of TRISS and RTS were higher for survivors than nonsurviving patients. Difference in mean was statistically significant in all 3 scores (p<0.001). TRISS (94%) and ISS (76%) had the highest and lowest area under ROC for prediction of mortality. Area under ROC curve for all 3 scores was statistically significant (Table 2 and Figure 2 ).
The best cut-off point for predicting mortality in elderly patients was ≤6 for RTS with sensitivity of 99% and specificity of 62%, while for ISS it was determined to be ≥13.5 with 84% sensitivity and 62% specificity, and for TRISS it was ≤2 with 95% sensitivity and 72% specificity (Table 3) .
DISCUSSION
Most of 352 elderly trauma patients in the present study were men. Some studies have had similar results, [21] [22] [23] while other studies reported that more geriatric trauma patients were women. [24, 25] Mean age of our patients was 71.5 years with age range of 60 to 100 years. This is consistent with other studies. [4, 26, 27] The present study indicated that the most common mechanisms leading to trauma in the elderly were motor vehicle accidents, followed by falls. A study by Akköse Aydin et al. also revealed that most common mechanism leading to trauma was motor vehicle accident, [22] while in a study conducted by Richmond et al. it was found that 61.7% of injuries in the elderly occurred due to fall. [26] Moreover, study by Bradburn et al. indicated that the most frequent mechanism was fall followed by road traffic accidents. [24] Present study was conducted at Pour-Sina Hospital, in northern Iran, which has the highest accident referral rate in this region of country and this may have influenced finding about incidence of accidents. Most frequently injured organ was extremity, followed by head and neck. In their research, Akköse Aydin et al. reported that the most common injury sites were head and extremities. [22] In this study, 13.9% of elderly trauma patients died. Parreira et al. found that 5% of the patients in 70-79 age group and 5.3% of patients aged over 80 years died. [4] Kim's study reported mortality rate of 18.1%. [27] In the present study, mean plus standard deviation of ISS for non-survivors was 15.95±10.46 and 7.31±6.22 for survivors; mean plus standard deviation of RTS for former was 5.65±1.82, and 7.79±0.27 for latter group. Mean plus standard deviation of TRISS for non-survivors was 1.04±1.49 and was 3.49±0.6 for survivors. In research conducted by Akköse Aydin et al., mean of RTS was 11.6 and 8.3 in survivors and non-survivors, while mean of ISS was 8 in survivors and 20 in non-survivors. [22] Cevik et al. study that involved 395 elderly trauma patients who were injured in motor vehicle accidents found that median of ISS was 30.5 (range: 17-41) and 3 (range: 1-9) in non-survivors and survivors, respectively. Mean of RTS was 6.9 (range: 3.98-7.84) and 7.84 (range: 7.84-7.84) in former and latter, respectively. [21] Results indicated that ISS value for survivors is significantly lower than for non-survivors (p<0.0001). Also, RTS (p<0.0001) and TRISS (p<0.0001) for survivors were higher than non-survivors. This difference was statistically significant. Akkose's study revealed significant difference between RTS and ISS in both groups. According to their results, mean ISS was lower for survivors, while mean RTS of survivors was higher than that of non-survivors. [22] Area under ROC curve using ISS, RTS, and TRISS for predicting death was 0.76, 0.87, and 0.94, respectively; all of these scores were statistically significant in terms of mortality prediction. Murlidhar et al. reported that patient mortality rate predicted using TRISS was 10.89%, while rates for RTS and ISS were 61.6% and 16.6%, respectively, but actual mortality rate was 21.26%. Greater age of patients compared with other studies accounted for this remarkable difference. [28] According to logistic regression model used in our study, TRISS was the strongest predictor of mortality in elderly trauma patients. In a study conducted by Mitchell et al. in Canada published in 2007, it was reported that scoring systems including TRISS had a good ability to predict the prognosis of patients with trauma. [29] In a study conducted in India, Hariharan et al. concluded that using TRISS system to predict morbidity and mortality after fall in the elderly can play an important role in treatment planning. Another study found that TRISS was not very accurate in predicting the prognosis of trauma patients in developing country setting; however, they maintained that TRISS was the most reliable scoring method. [30] 
Conclusion
Mortality rate due to trauma in elderly patients is high, and based on our results, TRISS is the most powerful predictor of mortality in these patients, which may be due to consideration of physiological and anatomical parameters. Thus, using TRISS is recommended for proper scoring of trauma severity and predicting mortality in order to implement timely preventive measures and treatments as well as appropriate management of trauma in this age group.
